

























































































































































































































































































































































































































Figure 2: (a) Tropopause-relative GOES-14 IR brightness temperature (GOES minus tropopause). Cool colors 
indicate cloud tops near to or above the tropopause. (b) GOES IR overshooting top detection probability (color 
shading, values > 0.7 shown) and visible texture detection (magenta contours), (c) NASA LaRC Probability of High 
Ice Water Content (PHIWC) overlaid with a one-hour segment of IKP2 total water content (TWC) collected by the 
NASA DC-8 aircraft, centered on a GOES-14 image on 16 August 2015 at 1745 UTC during the 2015 Ft. Lauderdale 






Figure 3: NCAR’s ALPHA HIWC Potential product (gray scale indicates maximum value in vertical column) in the 
Gulf of Mexico on 16 August 2015 at 1745 UTC. The black contour encloses an area with HIWC Potential > 0.2. 























Figure 4: (top) Operating area of the HAIC-HIWC Darwin flight campaign (yellow polygon) with groundbased radar 
coverage indicated by gray rings, including the research CPOL radar (blue ring). The red ring shows a 300 nmi 
distance reference; (middle) the SAFIRE Falcon 20 aircraft prepares for a research flight; (bottom) monsoon 









Figure 5: Performance statistics for the MSG-CPP HIWC Mask based on DARDAR IWC profile maximum values. 









Figure 6: (top) In-situ total water content (TWC) observations from the IKP2 sensor collected on 16 August 2015 
aboard the NASA DC-8 aircraft during the Ft. Lauderdale flight campaign. IKP-2 TWC is averaged to 5-sec (grey) 
and 45-second (black) intervals. The 45-sec time window, when coupled with the DC-8 airspeed, better represents 
the area of a GOES satellite infrared channel pixel. (bottom) The LaRC Probability of High Ice Water Content 
(PHIWC) product based on inputs with (black) and without (grey) datasets derived using GOES visible channel 
information.   
 
 
Figure 7: Box plot showing relationship between measured TWC and HIWC Potential estimated by NCAR’s ALPHA 
which was objectively trained using airborne in situ data from the Isokinetic Probe for three field experiments as 
described in the text. The median (50th percentile) is indicated in red, the blue box extends from the 25th to 75th 









Figure 8: 2005-2015 climatology of SEVIRI HIWC mask. Daytime only, colors indicate the relative number of 
occurrences where red shades represent the highest incidence of high IWC conditions. 
 
 
